Experimental arthritis causes tumor necrosis factor-alpha-dependent infiltration of macrophages into rat dorsal root ganglia which correlates with pain-related behavior.
After peripheral nerve damage macrophages infiltrate the dorsal root ganglia (DRG) in which cell bodies of lesioned neurons are located. However, infiltration of macrophages into the DRGs was also reported in complete Freund's adjuvant (CFA)-induced inflammation raising the question whether CFA inflammation induces nerve cell damage or whether peripheral inflammation may also trigger macrophage infiltration into DRGs. Related questions are, first, which signals trigger macrophage infiltration into DRGs and, second, is macrophage infiltration correlated with pain-related behavior. Using the rat model of unilateral antigen-induced arthritis (AIA) in the knee we found a massive infiltration of ED1(+) macrophages into the ipsi- and contralateral lumbar DRGs but not into thoracic DRGs. At no time point of AIA DRG neurons showed expression of activating transcription factor-3 (ATF3) indicating that macrophage infiltration is not explainable by nerve cell lesions in this model. During AIA, lumbar but not thoracic DRGs exhibited a bilateral de novo expression of vascular cell adhesion molecule-1 (VCAM-1) which is known to be involved in macrophage infiltration. Tumor necrosis factor-alpha (TNF-alpha) neutralization with etanercept or infliximab treatment after induction of AIA significantly reduced both macrophage infiltration and VCAM-1 expression. It also decreased mechanical hyperalgesia at the inflamed joint although the joint inflammation itself was barely attenuated, and it reduced mechanical hyperalgesia at the non-inflamed contralateral knee joint. Thus, bilateral segment-specific infiltration of macrophages into DRGs is part of an unilateral inflammatory process in peripheral tissue and it may be involved in the generation of hyperalgesia in particular on the non-inflamed side.